Individual responses to novelty predict qualitative differences in d-amphetamine-induced open field but not reward-related behaviors in rats.
Differences in the locomotor response of rats to a novel environment (high responders [HR] versus low responders [LR]) have been associated with differences in vulnerability to psychostimulants. In the present study we profiled extensively the behavioral repertoire of HR and LR rats (differentiated on the basis of vertical activity) during exposure to a novel environment and in response to d-amphetamine (d-amp; 1.5 mg/kg, i.p.). Moreover, we ascertained whether HR and LR rats differ in the rewarding effects of medial forebrain bundle electrical self-stimulation and in the ability of d-amp to increase the reinforcing efficacy of self-stimulation. Apart from rearing, HR animals displayed increased moving, sniffing, but decreased standing and yawning compared with LR. Factor analysis revealed a more complex behavioral structure consisting of locomotion, exploration, vertical activity and self-directed behavior for HR compared with LR rats. Qualitative, but not quantitative differences, between the two groups of rats in their behavioral responses to d-amp were found. In particular, a more complex profile mainly characterized by self-directed behavior, locomotion and vertical activity was manifested for HR as compared with LR rats. Baseline brain stimulation reward thresholds did not differ between the two groups of rats. Additionally, brain stimulation reward thresholds for the two groups were not differentially affected by d-amp. The above results suggest that HR and LR can be further differentiated upon exposure to a novel environment and in response to d-amp. This differentiation is primarily based on qualitative cohorts of their behavioral structure, but not on deviations in the reward processes as assessed by intracranial self-stimulation.